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(54) Packet communications customer-station apparatus 



(57) A packet communications apparatus which can 
selectively generate a desired packet signal in response 
to a transmission permission received from an intranet 
apparatus is provided. The apparatus includes an 
access control circuit for receiving a transmission per- 
mission signal from the intranet apparatus and generat- 
ing a transmission command signal to instruct the 
transmission of the packet signal to a multiplexing circuit 
to each of a plurality of line units on the basis of the 
transmission permission signal. Each line unit includes 
a transmission control circuit for controlling so as to 
store each packet signal into a buffer on the basis of a 
header information and transmit the packet signal from 
nhe buffer to the multiplexing circuit on the basis of the 
received transmission command signal. Further, the 
packet signals including the same identification infonna- 
tion are stored into the buffer as one packet signal 
group. The packet signals are supplied from the buffer 
to the multiplexing circuit on the basis of the received 
transmission command signal and identification infor- 
mation. 
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Description 

BACKGROUND OF THE INVENTION 
Field of the Invention 

[0001] The present invention relates to a packet 
comnnunications apparatus and, more particularly, to a 
packet communications customer-station apparatus 
which is used for packet multiplexed communications 
such as an ATM (Asynchronous Transfer Mode) com- 
munications or the tike. 

Description of the Related Art 

[0002] In recent years, the study of an access net- 
work employing the ATM technique is advancing rapidly. 
[0003] Fig. 1 shows a configuration of an ATM-PON 
(ATM Passive Optical Network) as an example of an 
access network using an optical fiber as a transmission 
path. In the access network 1 in Fig. 1 , an ONU (Optical 
Network Unit) 3 is provided as a customer-station in 
each subscriber home or office. An OLT (Optical Line 
Terminator) 5 is provided as an intra-network (intranet) 
apparatus in a station within the access network 1. An 
apparatus which serves as an interface of an access 
system called an OSU (Optical Subscriber Unit) 7 is 
provided in the OLT 5. The OSU 7 is connected to a star 
coupler (SO) 9 via an optical fiber 10. The SO 9 is con- 
nected to each ONU 3 in a plurality of subscriber homes 
via the optical fibers 10. For example, the OSU 7 and 
the SO 9 are connected by one optical fiber. The SC 9 
and each ONU 3 are connected by one optical fiber. An 
upstream (direction from the ONU 3 to the OSU 7) ATM 
cell signal and a downstream (direction from the OSU 7 
to the ONU 3) ATM cell signal are transmitted by a 
wavelength-multiplexed system using lightwaves of dif- 
ferent wavelengths. 

[0004] Each ONU 3 is constructed by, a common 
portion 1 1 , a plurality of line cards (LC) 12, and a plural- 
ity of LC individual interfaces 13, and is connected to a 
plurality of terminals 15 by lines 16 via the LC 12. The 
terminal 15 is, for example, a personal computer, a 
server, a telephone, a communications apparatus, or a 
hub 17 to which these apparatuses are connected. 
[0005] A section including the common portion 1 1 
and the LC individual interfaces 13 of the ONU 3 faces 
the OSU 7 of the OLT 5 and serves as an interface of 
the access network 1 . The common portion 1 1 controls 
the whole of the ONU 3. 

[0006] User information from each terminal 15 is 
transmitted to the ONU 3 as ATM cell data or a data 
stream (i.e., data which is not converted to ATM cells). 
The LC 12 of the ONU 3 receives the data and per- 
forms, if necessary, an ATM cell conversion to the data 
stream which is not converted to the ATM cells. 
Between the LC 12 and LC individual interface 13, 
therefore, all of the user information data transmitted 



from each terminal 15 is converted to the ATM cells. 
[0007] In response to the signal of the downstream 
direction, the LC 12 receives the ATM cells from the 
common portion 1 1 , performs a dissolving process of 

5 the ATM cells if necessary in accordance with the con- 
nected terminals 15, and transmits the ATM cells or data 
stream to each of the terminals 15. 
[0008] Fig. 2 schematically shows a configuration of 
the ONU 3. A line apparatus or line unit 20 including the 

10 LC 12 and the LC individual interface 13 corresponding 
to the LC 12 is provided for each line 16. The ATM cells 
in the upstream direction generated from each LC 12 
are supplied to the LC individual interface 1 3 and stored 
in an input buffer 22 installed for each LC individual 

15 interface 1 3. A reading request of the ATM cell(s) stored 
in the input buffer 22 is transferred frorn each input 
buffer 22 to a priority control section 23. 
[0009] In the priority control section 23, a reading 
order among the input buffers is determined in accord- 

20 ance with pre-assigned priorities and the ATM cells are 
read out from the input buffer 22 in order of the priori- 
ties. The ATM cells read out from the input buffers are 
nnultiplexed into one ATM cell stream in a multiplexing 
section 25. The resultant ATM cell stream is stored in a 

25 cell buffer 26. 

[0010] A cell configuration of 56 bytes or 60 bytes 
has been proposed so far as an ATM cell format of the 
downstream signal, in which an overhead (hereinafter, 
referred to as PON-OH) to perform a control of ATM- 

30 PON is added to the ATM cell of 53 bytes. Instead of 
adding PON-OH, there is also another configuration in 
which a physical layer CAM cell (hereinafter, referred to 
as a PLOAM cell) as an OAM (Operation Administration 
and Maintenance) cell having ATM-PON control infor- 
ms mation or ONU control information is inserted in the 
ATM cell stream while the ATM cell is held to be 53 
bytes. There is an access control information to control 
the access in the upstream direction as one of the ATM- 
PON control information that is carried by the PLOAM 

40 cell or PON-OH in the downstream direction. The 
access control information includes a transmission per- 
mission signal indicating which ONU 3 can output the 
ATM cell at the output time of each ATM cell in the 
upstream ATM cell stream of the access network. 

45 [001 1 ] Each ONU 3 outputs the upstream ATM cells 
only at the permitted time indicated by the access con- 
trol information. The ATM cells are generated from a 
plurality of ON Us 3 at the same time as mentioned 
above, thereby preventing the ATM cells from colliding 

50 each other in the SC 9. 

[0012] A transmission control section 28 of the 
ONU 3 extracts the transmission permission signal from 
the ATM cell stream of the downstream direction. When 
the transmission permission signal arrived to the ONU 

55 3, the transmission control section 28 supplies a trans- 
mission command signal to the cell buffer 26. The ATM 
cells stored in the cell buffer 26 are read out in response 
to the command signal. In a case when a PLOAM cell in 
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transmitting the multiplexed signal to an intranet appa- 
ratus, and an access control circuit for receiving a trans- 
. mission permission signal from the intranet apparatus 
and for generating a transmission command signal to 
5 instruct the transmission of the packet signals to the 
multiplexing circuit to each of the plurality of line units on 
the basis of the transmission permission signal. 
[0018] According to another aspect of the present 
invention, 

10 

each of the plurality of line units Includes a packet 
control circuit for receiving the transmission com- 
mand signal, and 

the packet control circuit includes a storage control 
15 circuit for storing each of the packet signals to the 
buffer circuit on the basis of the header information 
segment, and a transmission control circuit for con- 
trolling so as to transmit the packet signal from the 
buffer circuit to the multiplexing circuit on the basis 
20 of the received transmission command signal. 

[0019] According to further aspect of the present 
invention, 

25 the header infomiation segment includes an identi- 
fication infonnation segment indicating an identifi- 
cation of a call, 

the storage control circuit stores the packet signals 
including the same identification Infonnation seg- 
30 ment into the buffer circuit as one packet signal 
group, and the transmission control circuit transmits 
the packet signals from the buffer circuit to the mul- 
tiplexing circuit on the basis of the received trans- 
mission command signal and the identification 
35 Information segment. 



the upstream direction having response infol-mation to 
the control of the ONU 3 is generated in a PLOAM gen- 
erating section 29, the PLOAM cell is selected preferen- 
tially by a selector (SEL) 30 and is output from the ONU 
3. The reading operation from the cell buffer 26 is, there- 
fore, be held until the next transmission permission is 
received. 

[0013] Each PLOAM cell or ATM cell in the 
upstream direction is delayed in a delay circuit 32 by 
preset delay time for each ONU 3 in order to equalize 
the transmission delay time between the ONU 3 and the 
OSU 7 and is transmitted from the cell buffer 26 to the 
SEL 30. After that, a PON-OH is added to the transmit- 
ted cell in a PON-OH adding section 34. The resultant 
electric signal is converted to a light signal in an E/O 
converting section 35 and is output from the ONU 3. 
[0014] In the standardization regarding the ATM- 
PON specifications, the access control method is also a 
focus of discussion. A method is proposed wherein a 
plurality of kinds of transmission permission are 
included in the access control information which is sup- 
plied to each ONU 3. That is. it is intended that the com- 
mands to designate various services can be included in 
the transmission permission, such as a command to 
designate one of the LCs 12, a command to designate 
user information such as image, audio, or data, or the 
like. 

.[0015] According to the conventional configuration 
shown in Fig. 1 , however, the transmission control sec- 
tion 28 can control the cell buffer 26 only for one kind of 
transmission permission. Since the ATM cells stored in 
the cell buffer 26 have been multiplexed to one ATM cell 
stream, the ATM cell stream cannot be separated and it 
is impossible to cope with the plurality of kinds of serv- 
ice commands as mentioned above. 

OBJECTS AND SUMMARY OF THE INVENTION 

[001 6] The present invention is made in considera- 
tion of the above problems and it is an object of the 40 
invention to provide a packet communications cus- 
tomer-station apparatus (hereinafter, simply referred to 
as a packet communications apparatus) which can gen- 
erate a desired packet signal selectively in accordance 
with a kind of transmission permission received from an as 
intranet apparatus. 

[0017] To achieve the object, according to one 
aspect of the present invention, there is provided a 
packet communications apparatus which comprises a 
plurality of line units each of which is connected to at so 
least one terminal apparatus and includes a packetizing 
circuit for packetizing a terminal information signal 
received from the terminal apparatus to generate a 
packet signal including a header information segment 
and a buffer circuit for storing the packet signal, a multi- 55 
plexing circuit for multiplexing the packet signals stored 
in the buffer circuits of the plurality of line units and for 
generating a multiplexed signal, a transmitting circuit for 



BRIEF DESCRIPTION OF THE DRAWINGS 
[0020] 

Fig. 1 Is a diagram showing an example of a config- 
uration of an ATM-PON access network using an 
optical fiber as a transmission path; 
Rg. 2 is a diagram schematically showing a config- 
uration of a conventional ONU; 
Fig. 3 is a diagram showing a configuration of a 
packet communications apparatus according to the 
first embodiment of the present invention; 
Rg. 4 is a flowchart showing a procedure for a writ- 
ing process of an ATM cell that is executed by a 
packet control section according to the present 
invention; 

Rg. 5 is a flowchart showing the procedure for a 
writing process of the ATM cell that is executed by 
the packet control section according to the present 
invention; 

Fig. 6 is a flowchart showing a procedure for a read- 
ing process of an ATM cell that is executed by the 
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packet control section according to the present 
invention; 

Fig. 7 is a flowchart showing the procedure for a 
reading process of the ATM cell that is executed by 
the packet control section according to the present 
invention; 

Fig. 8 is a diagram showing a configuration of a 
packet communications apparatus according to the 
second embodiment of the present invention; and 
Fig. 9 is a diagram for explaining a set table of a 
packet communications apparatus according to the 
third embodiment of the present invention. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0021] A packet communications apparatus accord- 
ing to the present invention will now be described in 
detail hereinbelow with reference to the drawings. The 
same or substantially the same component elements in 
the drawings are designated by the same reference 
numerals, 

[First embodiment] 

[0022] Rg. 3 is a diagram showing a configuration 
of a packet communications apparatus 3 according to 
the first embodiment of the present invention. 
[0023] In the configuration shown in Fig. 3, each of 
the line apparatuses or line units 20 is constructed by: 
the LC 12; the input buffer 22; a packet control section 
41 connected to the input buffer 22; and a conversion 
table memory 43 and a virtual queue number manage- 
ment memory 45 connected to the packet control sec- 
tion 41 . 

[0024] A VPIA/CI (Virtual Path Identifier/Virtual 
Channel Identifier) in header information as identifica- 
tion information of a call of the supplied ATM cell and a 
conversion table indicating the correspondence 
between the VPI/VCI and virtual queue numbers in the 
input buffer 22 are stored in the conversion table mem- 
ory 43. As will be explained hereinbelow, the virtual 
queue is a set of a group of ATM cells having the same 
VPIA/CI. Addresses for the respective virtual queue 
numbers are stored in the virtual queue number man- 
agement memory 45. 

[0025] The packet control section 41 performs a 
control regarding the storage of the ATM cell into the 
input buffer 22 and the transmission from the input 
buffer 22 on the basis of the data in the conversion table 
memory 43 and the virtual queue number management 
memory 45. 

[0026] According to the present invention, an 
access control section 48 to extract and analyze the 
transmission permission from the downstream ATM cell 
and a set table memory 49 to store a set table indicating 
the correspondence between the transmission permis- 
sions and the virtual queue numbers are provided for 



the ONU 3. 

[0027] Further, a multiplexing section 25, a PLOAM 
generating section 29, a delay circuit 32, a PON-OH 
adding section 34. and an E/O converting section 35 are 

5 provided. The operation of each section of the ONU 3 in 
the embodiment will be described in detail hereinbelow. 
[0028] The input buffer 22 has a configuration com- 
prising a plurality of element areas obtained by a set of 
a data area to hold one ATM cell and an area (hereinaf- 

10 ter, referred to as a "next address area") to hold a head 
address of the area to hold an ATM cell subsequent to 
the above ATM cell. 

[0029] In the initial state, each data area is empty or 
the held data is invalid. The head address of the adja- 

15 cent element area is stored in each next address area. 
That is, in the initial state, the element areas are 
sequentially coupled by the next address areas in the 
input buffer 22 and to constitute one queue (i.e., a hold 
queue) of a chain configuration. The queue is referred 

20 to as an empty cell queue hereinbelow. A plurality of vir- 
tual queues can be constructed in the input buffer 22 
during the operation of the apparatus. That is, the ele- 
ment areas are sequentially coupled from the head of 
each queue in accordance with the contents of the next 

25 address area. 

[0030] The packet control section 41 performs a 
writing operation and a reading operation of the ATM 
cells in response to the transmission permission signal 
from the access control section 48 by using the conver- 

30 sion table memory 43 and the virtual queue number 
management memory 45. 

[0031] When the ATM cell is supplied to the input 
buffer 22, the contents of the ATM cell are held in the 
head data area (where, the address of the area is 

35 assumed to be 10) of the empty cell queue. After the 
contents are readout, an unused-code is written in the 
next address area. A virtual queue to be coupled for the 
element area is determined from the VPI/VCI of the 
supplied ATM cell. The address 10 is written in the next 

40 address area of the last element area of the virtual 
queue. The element areas are connected in this man- 
ner. The number of element areas of the empty cell 
queue is, thus, reduced by one and the head data area 
is set to the value of the next address area of the 10 

45 which has been read out in this instance. 

[0032] When the ATM cell is read out from the input 
buffer 2, contrarily, the ATM cell is read out from the 
head of the virtual queue and the element area after 
completion of the reading operation is coupled to the 

50 end of the empty cell queue. 

[0033] A head address, an end address, and a vir- 
tual queue length are stored in the virtual queue number 
management memory 45 for every nunhber of each vir- 
tual queue. Similarly, a head address, an end address, 

55 and a virtual queuie length of the empty cell queue are 
also stored In the virtual queue number management 
memory 45. That is, the packet control section 41 
updates the data regarding storage areas of the virtual 
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queue and the empty cell queue at the time of the writ- 
ing and reading processes of the ATM cell. 
[0034] When the communicating operation of the 
ONU 3 is executed, the access control section 48 
extracts the transmission permission from the ATM cell 5 
or PLOAM cell of the downstream signal transmitted 
from the intranet apparatus 5. The access control sec- 
tion 48 converts the extracted transmission permission 
to the line unit number and the virtual queue number of 
the line unit 20 which is allowed to generate the ATM io 
cell. A transmission command signal indicating the con- 
verted transmission permission is sent to the packet 
control section 41 of the line unit 20. 
[0035] The ATM cells read out from the input buffer 
22 on the basis of the transmission command signal are i5 
supplied to the multiplexing section 25 and are multi- 
plexed to one multiplexed signal. A predetermined delay 
time is added to the multiplexed signal in the delay cir- 
cuit 32 and a PON-OH is added to the delayed signal in 
the PON-OH adding section 34. The resultant signal is, 20 
then, sent to the E/O converting section 35. The multi- 
plexed signal is further converted to a light signal of a 
predetermined wavelength in the" E/O converting sec- 
tion 35 and transmitted from the ONU 3 to the intranet 
apparatus 5. 25 
[0036] A writing process of the ATM cell which is 
executed by the packet control section 41 will now be 
described with reference to flowcharts shown in Figs. 4 
and 5 with respect to an example in which one ATM cell 
is supplied to a certain one of the plurality of line units 30 
20. 

[0037] First, when an ATM cell is supplied (step 
S1 1 ), the packet control section 41 extracts a VP WCI in 
the header of the ATM cell (step SI 2). The packet con- 
trol section 41 reads out the virtual queue number from 35 
the conversion table on the basis of the VPIA/CI (step 
813). It is assumed that the VPIA/CI which is supplied to 
the line unit 20 and the virtual queue number corre- 
sponding to the VPIA/CI have been preset in the con- 
version table. 40 
[0038] When the virtual queue number is deter- 
mined, the packet control section 41 writes the ATM cell 
into the input buffer 22 according to the following proce- 
dure. 

45 

(1) The queue length of the relevant virtual queue 
number and the end address are read out from the 
virtual queue number management memory 45 
(step SI 4). 

(2) The queue length of the empty cell queue and so 
the head address are read out from the virtual 
queue number management memory 45 (step 

515) . 

(3-1) Whether the queue length of the empty cell 
queue is equal to 0 or not is discriminated (step 55 

51 6) . When the queue length is equal to 0, the ATM 
cell is abandoned (step 817) because the ATM cell 
cannot be input to the input buffer 22. An overflow 



of the input buffer 22 is notified to an apparatus 
monitoring control section (not shown) for monitor- 
ing an operating status of the ONU 3 (step 818). 
The writing process is terminated. 
(3-2) When the queue length of the empty cell 
queue is equal to or larger than 1 . the supplied ATM 
cell is written in the data area of the element area 
indicated by the head address of the empty cell 
queue (step Si 9). 

(4) The contents are read out from the next address 
area of the element area indicated by the head 
address of the empty cell queue (step S20). (The 
contents indicate the next element area of the 
empty cell queue). 

(5) An unused-code is written in the next address 
area of the element area shown by the head 
address of the empty cell queue (step S21). 

(6) Only "1" is subtracted from the queue length of 
the empty cell queue of the virtual queue number 
management memory 45 and the contents read out 
in step S20 are written as a head address (step 
S22). 

(7-1) Whether the queue length read out in step 
SI 4 is equal to 0 or not is discriminated (step S23). 
When it is equal to 0, the head address of the ele- 
ment area where the ATM cell has been written in 
step 819 is written as the head address and the 
end address of the relevant virtual queue number of 
the virtual queue number management memory 45 
and "1" is added to the queue length (step 824). 
(7-2) When the queue length read out in step S14 is 
equal to or larger than 1, the head address of the 
element area where the ATM cell has been written 
in step SI 9 is written in the end address and "1 " is 
added to the queue length (step S25). 
(8) The head address of the element area where 
the ATM cell has been written in step Si 9 is written 
In the next address area of the element area indi- 
cated by the end address read out in step 814 (step 
S26). 

[0039] The ATM cell supplied as mentioned above 
consumes one element area from the empty cell queue, 
is coupled to one of the virtual queues, and held in the 
input buffer 22. 

[0040] A reading process of the ATM cell which is 
executed by the packet control section 41 will now be 
described with reference to flowcharts shown in Figs. 6 
and 7. 

[0041] First, the access control section 48 extracts 
the transmission permission toward its own ONU 3 from 
the signal in the downstream direction as mentioned 
above. The access control section 48 converts' the 
extracted transmission permission to the line unit 20 
from which the ATM cell should be generated, and con- 
verts it to the virtual queue number designated in the 
line unit 20. The transmission command signal indicat- 
ing the converted transmission permission is transmit- 
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ted to the packet control section 41 of the relevant line 
unit 20. 

[0042] The packet control section 41 receives the 
transmission command (step S31 ) and operates so as 
to read out the ATM cell designated by the transmission 
command. 

[0043] The packet control section 41 reads out the 
ATM cell from the virtual queue corresponding to the 
transmission command received by the following proce- 
dure. 

(1) The queue length of the relevant virtual queue 
number and the head address are read out from the 
virtual queue number management memory 45 

. (step S32). 

(2) The queue length of the empty cell queue and 
the end address are read out from the virtual queue 
number management memory 46 (step S33). 
(3-1) Whether the queue length of the relevant vir- 
tual queue number is equal to 0 or not is discrimi- 
nated (step S34). When it is equal to 0, since the 
ATM cell to be read out does not exist in the input 
buffer 22. the empty cell is generated from the input 
buffer 22 (step S35). The reading process is fin- 
ished. 

(3-2) When the queue length of the relevant virtual 
queue number is equal to or larger than 1 , the ATM 
cell is read out from the data of the element area 
shown by the head address of the virtual queue 
number read out in step S32 (step S36). The read- 
out ATM cell is generated from the input buffer 22 
(step S37). 

(4) The contents are read out from the next address 
area of the element area indicated by the head 

address of the virtual queue number read out in 
step S32 (step S38). (The contents indicates the 
next element area of the virtual queue.) 

(5) An unused-code is written in the next address 
area of the element area indicated by the head 
address of the virtual queue number read out in 
step S32 (step S39). 

(6) Only "1" is subtracted from the queue length of 
the virtual queue number read out in step S32 in the 
virtual queue number management memory 45 and 
the contents read out in step S38 are written as a 
head address (step S40). 

(7-1) Whether the queue length of the empty cell 
queue is equal to 0 or not is discriminated (step 
S41). When the queue length is equal to 0, the 
head address of the element area from which the 
ATM cell has been read out in step S36 is written as 
a head address and an end address of the empty 
cell queue number of the virtual queue number 
management memory 45, and "1" is added to the 
queue length (step S42). 

(7-2) When the queue length read out in step S33 is 
equal to or larger than 1, the head address of the 
element area from which the ATM cell has been 



read out in step S36 is written in the end address 
and "1" is added to the queue length (step S43). 
(8) The head address of the element area from 
which the ATM cell has been read out in step S36 is 
5 written in the next address area of the element area 

indicated by the end address read out in step S33 
(step S44). 

[0044] The ATM cell is read out from the input buffer 

10 222 as mentioned above and the element area from 
which the ATM cell was read out is coupled to the empty 
cell queue and is used to hold the next ATM cell that is 
supplied. 

[0045] The operation in the case where there is the 
15 PLOAM cell in the upstream direction will be further 
explained. 

[0046] When there is the PLOAM cell in the 
upstream direction, the PLOAM generating unit 29 
transmits a transmission request to the access control 

2o section 48. 

[0047] When the transmission permission is 
received, if there is the transmission request of the 
PLOAM cell, the access control section 48 most prefer- 
entially handles the transmission request and controls 

25 the transmission command so as to temporarily sus- 
pend the reading operation of the ATM cell from the 
input buffer 22. 

[0048] In this manner, only one ATM cell or PLOAM 
cell is supplied to the multiplexing section 25 and, after 

30 that, it is multiplexed to one cell stream in the multiplex- 
ing section 25. A multiplexed signal is transmitted from 
the ONU 3 to the intranet apparatus 5 via the delay cir- 
cuit 32, the PON-OH adding section 34. and the E/O 
converting section 35. 

35 [0049] Setting of the data into the set table memory 
49, the conversion table memory 43, and the virtual 
queue number management memory 45 in response to 
the transmission permission can be made as follows. 
For example, in the case where the user wants to gen- 

40 erate the ATM cell from a specific LC 1 2 in the upstream 
direction in response to a certain transmission permis- 
sion, first, the kind of transmission permission, and the 
corresponding line unit 20 from which the user wants to 
generate the ATM cell in the upstream direction and the 

45 virtual queue number is set into the set table memory 
49. Then, setting of the conversion table memory 43 of 
the relevant line unit 20 and the virtual queue number 
management memory 45 should be made. 
[0050] The conversion table memory 43 can be 

50 easily realized by using a CAM (associative read mem- 
ory). When the number of virtual queues is small, an 
ordinary SRAM (static RAM) can be used. In this case, 
all addresses in an SRAM (static RAM) can be scanned 
each time the ATM cell is supplied. 

55 [0051] As mentioned above, according to the 
present invention, since a plurality of kinds of transmis- 
sion permission can be set to one ONU, the transmis- 
sion pemriission can be made correspondent to the ATM 
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cell freely which the user wants to generate in. the 
upstream direction. That is, the packet communications 
apparatus which can selectively generate a desired 
ATM cell in accordance with the kind of received trans- 
mission permission can be realized. 
[0052] According to the present invention, the head 
address and the end address are managed by using the 
memory for managing the virtual queue. The addresses 
are updated in accordance with the writing process and 
the reading process, and the storage area in the input 
buffer is used on the basis of the update. The storage 
area in the input buffer can be used for any virtual 
queue, therefore, there is no need of preparing a physi- 
cal area for each virtual queue. Thus, the necessary 
memory capacity and the size of the circuit can be 
reduced. 

[Second embodiment] 

[0053] Fig. 8 is a diagram showing a configuration 
of the packet communications apparatus 3 according to 
the second embodiment of the present invention. 
[0054] The second embodiment differs from the first 
embodiment in that the delay circuit 32 provided 
between the multiplexing section 25 and the PON-OH 
adding section 34 in the first embodiment is removed 
and the delay circuit 32 to delay the transmission com- 
mand signal is provided between the access control 
section 48 and the line unit 20. 

[0055] That is, in the configuration shown in Fig. 8, 
the delay circuit 32 delays the transmission command 
signal by a predetermined delay time and transfers it to 
the packet control section 41 . Even if the delay circuit 32 
is constructed as mentioned above, the effect that is 
obtained in the first embodiment is not reduced. 
[0056] An advantage of the second embodiment is 
that the memory capacity that is needed in the delay cir- 
cuit 32 can be reduced. That is, when the transmission 
command signal is delayed in the delay circuit 32, if the 
transmission permission is further received from the 
downstream signal while holding the transmission com- 
mand signal, the delay circuit 32 needs to keep the 
transmission command signal which was further 
received and converted. Since the transmission com- 
mand signal is constructed by approximate one byte at 
most, however, the memory capacity which is neces- 
sary for the delay circuit 32 for this purpose is equal to 
an approximate value of (the number of cells for the 
waiting time) x (one byte). 

[0057] According to the second embodiment, there- 
fore, the memory capacity of the delay circuit 32 can be 
remarkably reduced and a high efficiency and miniatur- 
ization of the apparatus can be realized. 

[Third embodiment] 

[0058] Fig. 9 is a diagram showing a set table which 
is set in the set table memory 49 of the packet commu- 



nications apparatus 3 according to the third embodi- 
ment of the present invention. 

[0059] According to the present invention, as shown 
in Fig. 9, a set table comprising combinations each of 

5 which is constructed by the kind of transmission permis- 
sion, line unit 20, and virtual queue number is provided 
and priorities are further assigned to each combination. 
[0060] The kinds of the transmission permission A, 
B, and C indicate, for example, image information, audio 
10 information, and data, respectively. The correspond- 
ence relations among the transmission permission, the 
number of the line unit 20, and the virtual queue number 
"have been predetermined between the packet commu- 
nications apparatus 3 and intranet apparatus 5. In the 

15 case shown in Fig. 9, the line units 20 corresponding to 
the transmission permission A are the line units #0, #1, 
and #2. It is also shown that the image information has 
been stored in the virtual queue numbers "1", "1", and 
"3" of the input buffers 22 in those line units 20, respec- 

20 tively. Similarly, the line units 20 corresponding to the 
transmission pemnission B are the line units #0 and #2 
and the audio information has been stored in the virtual 
queue numbers "2" and "1" in the line units, respectively. 
The line unit 20 corresponding to the transmission per- 

25 mission C is the line unit #2 and the data has been 
stored in the virtual queue number "2" in the line unit. 
[0061] In this embodiment, when the transmission 
permission "A" is received, the access control section 
48 generates a transmission command to designate the 

30 virtual queue number "1 " of the line unit #0 in which the 
combination (transmission permission, order) of the 
transmission pemnission and the order is shown by (A, 
1) on the basis of the set table and gives it to the line 
unit 20. The access control section 48 stores (A, 1) 

35 simultaneously with the transmission of the transmis- 
sion command. 

[0062] When the transmission permission "A" is 
l-ecelved again, subsequently, "1" as an order of the 
transmission permission "A* Is read out from the storing 

40 apparatus, "1 ' is added to it, and the set table is referred 
to by (A, 2). The transmission command is added to the 
virtual queue number "1 " of the line unit #1 from the set 
table and "2" is written into the storing apparatus. 
[0063] In the case where the setting such that no 

45 order is combined to the transmission permission "C" 
has previously been stored, for example, the set table is 
referred to only by the transmission permission "C" in 
response to the reception of the transmission permis- 
sion "C", and the transmission permission is given to the 

50 virtual queue number "2" of the line unit #2. 

[0064] As described above, according to the 
present invention, the correspondence relation between 
each of a plurality of kinds of transmission permission 
and the combinations of the line units 20 and the virtual 

55 queue numbers is used and the priorities are preset 
with respect to the combinations. Even when the same 
kind of transmission permission is received, therefore, 
by generating the cells in accordance with the priorities, 
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the transmission commands are not concentrated on a 
specific line unit 20, so that the transmission control of a 
high degree of freedom in selection can be realized. 
[0065] Although the present invention has been 
described with respect to the example in the case where 5 
it is applied to the customer-station multiplexing appara- 
tus which is used in the access network, the present 
invention can be applied to a packet multiplexing appa- 
ratus for performing a general TDMA (time division rfiul- 
tipie access). 

[0066] According to the present invention as 
described above, since the apparatus has the access 
control circuit for generating the transmission command 
signal to transmit the packet signal to the multiplexing 
circuit to each of a plurality of line units on the basis of is 
the transmission permission received from the intranet 
apparatus, the packet communications apparatus which 
can selectively output a desired packet signal of a 
desired line unit can be realized. 

[0067] According to the present invention, the 20 
packet signals including the same Identification informa- 
tion segments are stored as one packet signal group 
and the transmission control circuit transmits the packet 
signal from the buffer circuit on the basis of the received 
transmission command signal and identification infer- 25 
matlon segment, so that a small and efficient apparatus 
can be realized. 

[0068] The present invention has been described 
with reference to the preferred embodiments thereof. It 
should be understood by those skilled in the art that a 30 
variety of alternations and modifications may be made 
from the embodiments described above. It Is therefore 
contemplated that the appended claims encompass all 
such alternations and modifications. 

35 

Claims 

1 . A packet communications apparatus comprising: 

a plurality of line units each of which is con- 40 
nected to at least one terminal apparatus and 
includes a packetizing circuit for packetizing a 
terminal information signal received from said 
terminal apparatus to generate a packet signal 
including a header information segment and a 45 
buffer circuit for storing said packet signal; 
a multiplexing circuit for multiplexing said 
packet signals stored in said buffer circuits of 
said plurality of line units and for generating a 
multiplexed signal; 5q 
a transmitting circuit for transmitting said multi- 
plexed signal to an intranet apparatus; and 
an access control circuit for receiving a trans- 
mission permission signal from said intranet 
apparatus and for generating a transmission 55 
command signal to instruct the transmission of 
said packet signals to said multiplexing circuit 
to each of said plurality of line units on the 



basis of said transmission permission signal. 

2. An apparatus according to claim 1 . wherein 

each of said plurality of line units includes a 
packet control circuit for receiving said trans- 
mission command signal, and 
said packet control circuit includes a storage 
control circuit for storing each of said packet 
signals to said buffer circuit on the basis of said 
header information segment, and a transmis- 
sion control circuit for controlling so as to trans- 
mit said packet signal from said buffer circuit to 
said multiplexing circuit on the basis of said 
received transmission command signal. 

3. An apparatus according to claim 1 , wherein 

said header information segment includes an 
identification information segment indicating an 
identification of a call, 

said storage control circuit stores the packet 
signals including the same identification infor- 
mation segment into said buffer circuit as one 
packet signal group, and 
said transmission control circuit transmits said 
packet signals from said buffer circuit to said 
multiplexing circuit on the basis of said 
received transmission command signal and 
said identification information segment. 

4. An apparatus according to claim 1, wherein said 
transmission command signal includes a line unit 
designation information segment to designate one 
of said plurality of line units. 

5. An apparatus according to claim 3, wherein said 
transmission command signal includes a packet 
signal group designation information segment to 
designate one of said packet signal groups stored 
in said plurality of line units. 

6. An apparatus according to claim 5, wherein said 
access control circuit includes means for storing a 
priority regarding each of said packet signal groups 
and generates said transmission command signal 
on the basis of said priority and said transmission 
permission signal. 

7. An apparatus according to claim 1 , further compris- 
ing a delay circuit for delaying said transmission 
command signal by predetermined time and for 
relaying the delayed signal to each of said plurality 
of line units. 

8. An apparatus according to claim 3, wherein 

said packet control circuit includes means for 
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storing information regarding said packet sig- 
nal groups and the storing areas of said packet 
signals as an area information segment and 
means for updating said area information seg- 
ment in accordance with the transmission of 5 
said packet signals, and 
said storage control circuit stores a new packet 
signal into said buffer circuit on the basis of the 
updated area information segment. 
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